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LT. TIK ( 1 ) Ti!l$ft4g|S#«®&^l*l£ HI 
Utl J 



s 

/ \ 

CH^CH-CHj- 



[3W&H2 ] xbX/l^ 4 Kfl^ftj&mE* ( 2 ) T 
4 fli^ftrC* 4 mM 1 fEfc^x b^W 7 4 Vit^co 
Ut2] 



{ 3 ) ^§^4^^^411*31 2 Ratf>ffc£*05 



[lt3] 



Y7 
X 



(3) 



ffiBWiHRateHMW* s b o^fHcHLtW5 
O^JJLhTfti. YWJHilXH*iHit0>lWL 4HRXIi 
WOMbKSiSU-l Oco^-fbKfS*. MJHX(2*M 

awl, T'j-i/ys. r^/^i^y 

K^Sffo mttO~2<7»ER*3iU nti0~-4c0Ki& 

[ff*iB4 ] — «b£ ( 3 ) -CH§ii4xbX/P7 4 H 
^f^'TIBiS ( 4 ) T^3*l4 b"X ( /3 
nb/P) ^'.X/P:? * H"CS)4it^<il3l2tl<5 r )xb°x;P7 

[^4] 

.S. 



(4) 



JfcPxtf'frSHfc^ftfcJfLT, 0. 5 3fiIXt2. OiM 
»tlTOiElllt&4ffi)<iIl IBtfe^xbX/1-7 ^ Flfc-£ 

[0001] 

[f&BJ^«^4K»frlf] *llixex^7 ^ F<(fc£ 

[0002] 



^ 4 . 77Xf7^1- yxtKS S*lT ^ 4 ttiBi^ 
ttffit LT&Mflr*. KT-y^iL ttSWttttMfc 

y XT" & ft t ^^/IXUffl $ *UC v ^4 . L^L&^fe, 

mmm br-v ^mzm Lxizmtn 4 « tr r * 
i5]B#t fa _t§ *4 i i: ia#»fcrar?a 4 . * i tt * 

Wilf9- 1 1 0 9 7 9f&iMtif9 - 7 1 
5 8 0-t^$S&tK'«IW9 - 2 5 5 7 8 1 fM?xe 

WO 8 9/1 0 5 7 5 , #MT1 1-14 0 0 7 0^ 

mrn^- 1 1 - 1 s 3 7 0 2#4s#. 11-1 

8 3 7 0 2^I?(?)Xt"X;l7 * F*S~®f/r¥U >X 
[0003] 

[ SSffljWWtt L i 0 i: 4 US] £*l£><0x ex*- 7 4 
Flfc^j£ffl^4*T\ J±«W?SV^T-y^S£*L&^ 

isft&mzi-Tik Lznb mtsmzwrn-f 4 «g u 

Ml(J. am. Chem. Soc 7 5, 49 59, 

( 1 9 53 ) ) co^rffitfcv>Tfflv^nTv^r;^u 

^«<7)^K^£ffl^Tf#^iX^xb^7U7 4 K<ffc£fl>£ 
[0004] 

&S^LT»6#Ut«]i«H«tt3WSLRT'# 4 i fc £^ 

[00 0 5 ] B!P*>, *^BJ(i 

( A ) x^y^ftS-xfx/17 4 Klb^JELT , 

3$ ( i ) T*s#t4»4M«s*4J^rtfc:i«jaJi^rrs 

ffia-r4^ vf^n^wit L/tf*. ry^xr, x 
(sry^-^Ajs-rini^^Ms-rs £- 1 £#ist -T4x 

[0006] 
[^5] 



s 

/ \ 

CHjCH-CH^- 



d) 



[00 07] ( B ) itx;l7 ^ K-fti-^*^TIB^ 

( 2 ) T'iS§tl4xb°^7°nb7l-X7l/7 >f b'*£ HI 

KLh^r4^ftXS>4 (A) ia«^)xbX^7 >f Hfl; 
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[0008] 
[-ft 6] 



S (?) 

[0009] ( C ) xb°yUF7 < K-ffc-^itWmEHR 

as ( 3 ) Tm^tihit-^arc'-hh < b > teij^xtf^^ 

[0010] 
[^7] 



S ^CH 2 -S-^f-Y-^ r S^-CH 2 - T 



7 



(3) 



(XteSM^XteOM^mmSQfc^lU coso 

^tt^fk**I8u~i o<oMbJ<**. Sj«x«i*ffi 
j&tu , 4-v^-rytt, ry-i/ys. r^/^i^y 

m(iO-2«^^L n«iO-4^«iS[ 

s-a-r. ) 

[0011] ( D ) HRg£ ( 3 ) T'^ixSxbX/F 
7 4 F*ttl=i»^ ( 4 ) -C'TKStlS t"X ( f3 -xtf^T 
7°ob7F) yA/17^ H"CS>-g> (C) taK<75xb°X/F7 

[0012] 
UtS] 

[0013] (E) ry^-r, xtiryt-^ASw 

ffiffli^x^yft^jCMUt. 0. 5 SMELL 2. 
0^*tJlT<0«Efflt:AS (A) fef^)xb.x/F7^ Mb 

[0014] 

[0015] *^BJtct3V^TW yf-^nx^AfgJn** 

iry^-^A, sit^-^a, ig-ftbux^/K 

jtiyxf/iAyy/iryt-^. *Mlt F u -J-/F 
^f/iryt-^, f&ftF u^/F^y^/Fry-^x 

^A. *|WtT- b^-n-r^T^-^A, *gtffc 
F LM^F^y^'/FTy^x^A. ftftF !J;><f-/F7x 

^iryt-^A, j^tT-F^y^/Fry^^A. ft 

-fb-fh^Xf-^T^X^A. ftffl7-n-7'f/l 
rl7-n-7Wyt-7A, ^wr^X^AiS 



[ooi6] mm<?)mmm±4 vi-w-^&mzmz 

[0017] >f yf>?nx^M«(:ffli^!fi.SS 

^DTn F yBrmPBL NfflL &*IflSL l^nni 
IS, ffiSs ?unrBH8, y'ynn#it =m?«, 7^ 
;fil h/ixyxMyf, rybyffi. r^s°5 

y-;F, -fy^SBL 'fV-afyi, 9x.>WtV9 
Svi, ?7F^/FffiL «BL ?LK. gg$L 

@g. ^rystsi. yrygi®. s$l b Fn*s^ 

7x^«. 7x/^« 7;Wni 

nlVlTIl Kit. MR. 0HL *>7BL Aft 
*3Hg$fifljHf . 7°n F y«cottflj*lixjlMf>' 

"fLnW-M LX s 0. 5SSIXL2. 5 SS&Tj&W* 
L<, SSIcjfiKliO. 9S«ja±l. 5 3*J31T!&* 

[00 1 83 4 y^-^nx^Aje-fttigtT i±%.mmm 

L,*Ci4x—r;MB, T/Fn-/m. ^F>H, xxf/i 
^flf^S. x^f/UhLtli, x^;Fx 
— tvF. y7anxf;lx-f;t/. 4 V7nhVlxf;i 
x— -f;F. n-7'f/lx-f/F 4 y7f;lx-f/F 
7°ub;Fx— -f/K 4 yyubVFx— t7F, >f V75/1 
x— r;K y^yTS/lx-f/l, n -^Jf y/Fx— t- 
;F. ^f;l7i-;H-f/l, n-7f/l7i-/H- 
•r;F N 7S/l7x-;lx-f;F <yy;ix-fil> x 
f-yy^y rj— ji^ey^/px— tVF. xf-i^y^ij n 
— /F^E /xf;lx- fvF. xf-F-yy^'J 3-^yXf;l 
x— r;F. ifl/y/'jn- /M y7nt°;lx-f;F 
xfi/y/y 3-;i=ey7f;ix-f;k xfuy/y 
3— /i-yyf-zFx— - f;F, ifFy/'J3-;H vrs 
ykx— tVF. xfi/y/ya-yFt/7x-;lx-f 
;K y'xfl/y/'J 3— ;ltyxf;ix- -f;F. y'x^- 
i/y/ya-;ity 7>/fx— x;f . y x f - f y ^ y r? 
— ;Fi>'y f-;Fx— - r/F. ^X-^i^y^' ij 3— yu-i/x^/i- 

X — 7"7F S y'XfFy^'J 3— /F^y^FX— tVK F 

Uxf-F-y^Ur?— 7F*yxf-;Fx— r;F, F 'Jxfu 
3-^y'xfyix- t-;f. TDtFy^'j n— ;f 
t y xf nx-f /if wx-r/ii 
[0019] 77F3— ;F^t LTiiy ^y-;F. x;*?y 
-;F. 7nA7-;k -fy7nAV-;K n-yyy- 
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/K sec-^y-/K tert-77/-/k n- 
/K n-'v^y— ;K ^f;l/7S/7W-/k 2- 

/K 3-*yyy-/K 
^v^y-zK 3,5, 5-hWf;^t7-/k 
y^— /K n-r^y— ;K ^yf^y-zl/, n— Kir 
#y — /K ^77^7^, y?n^fy-/K < 

>J7y/W^Wl/ s fh7b Fn7 L> y U^T^r?— 

[0020] yby?Ii:LT(i. Tthy, yf-;kT^ 
by. yf;i/xf;i/^by, y n -TntT/Hr h 
y. ^f^-n-7Wby, yf/Hv/f/i/tb 
y„ yf/i/-n-7S;i/^by, y^;k-n-^^^ 
yKy. yxf/i/^by, xf^-n-7"Wb>, 
y-n-7°Ut 0 ;t/^fy, yyy/f/^by, T-k K 
-;^7thy, y^/l^r^b\ >fy*ny y^n 

^ybyu 

[00 2 1 ] xxf/Ht LTJi. BHM?7K BEBJx 
^/K PBtr^/K PK-n-Tuf/K il>fy7o 
b7K ll-n-yf/K Bl-fyyf/k, llsec 

-/f/k il-n-75/k i^y7^;«iyf 

/WV7S/k Hyh^y^f^, Hsec-Xf 
;t^7>/K gH§-2-x^/l^^-y-;K ili/^n 

7 0 ot 0 ^yiyf;i/, 7°nt*y8xf^, 7°nb°^y 
1-n-yf/k 7nh^yi^y7 5/k ffiBb^ 
/K Ilxf;k ffilg-n-y^/K mmvts/k 
xr7 1 Jyi7'f;i/, xfryyB7S;K r-bMfflg 
*?7K r-fehftKxf/k ?L»xf7K ?L^y^/k. 
JLR-n-:/?7K JLKTSJK ScJBlSifc^/K 3cA 

ss^y7S;y 3cA»<v^. *->f*R**>K 

^--iSlxf/y ifU^K-X^. ifU^Sx^ 

TS/K 7pyii/xf;k ^^HS^xf^K yfiv 
WtiSfJ-}^ 7^;l/ly^yf;k y^^ffiS^-2-x 

[0022] j^cojawtmatftv^i. m&Lxm^x 

[00 23] ^qgtflBv^^S^TftMfc LT*#S 

T&»*U<140. 8S«^2S1, Mt*F*L<te 
[0024] RJCSaUKa- 2 0°CJ^JLh8 O^COT^fflK 

Tiairt-i^3& $ *4U<. i0ff*u<(io^jaji3o 



[0025] ^mmrntiti&^^v? 4 \*tt&mt 

LTiifx (/3-xb°ft7°Db°^) X)V? 4 K\ fx 

(/3-xb^*7 0 ub7H yX^7^\ b'"X ( /3 -X 

t^trntr/Hr*) yyy. 1, 2-fx (j3-xtr 
f*7ntW) xyy. l, 3-fx(/3-xb°^ 
^-7ob°^f 7°OAy, 1, 3-h'7(Mh°f 
^-7°nb>ft) -2-^f/l/7°nA°y, l, 4-fX 
(/3-xb°ft7 0 nb°;i/ft) 7"y>, l, 4-fx 
(£-xb^*y°ob7HM-) -2-yf^yyy, 
1, 3 -fx (/3-xb°ft7nb 0 ;i/ft) yyy, 
1, 5-by (/3-xb o ft7°ob7i/f*) ^yj?y, 

1, 5-ty (/s-xb^rubvp^) -2-y^ 

/Ky^y, 1, 5-by (^-Xb c ft7nb71/f 

- 3-f7^yyy, 1, 6-by 
7n ) 1, 6-b7 (/3-xt°ft 

row*) -2-x^/i^^y. 3, 8 -fx 
(^-xbftTnbvw) -3, 6-^>r*yy 

>\ 1, 2, (/3-Xb°f*7Pb7kf*) 
7°nA>, 2, (/S-xtf^roe;^*) 
-1, 3 -b^X (^-Xb°ft7°nb7l/f*yf^) 7° 
ur\y^ l, 5-fX (/3-xt°f*7nt°;t/f t) - 
2- (/3-xb°^*Tnb;^*y^;l/) -3-^T^ 
yyy. i, 5-ty (/9-xt o f*7nb°;w) - 

2, 4-by (/3-xb°f*7°nb71/f*yf;l/) -3 
-f7^y^y, 1- (/3-xb°f*7nbf;l/f*) - 
2, 2 -fx (/3-xb°f*7 0 nb°;i/f*yf;i/) -4 
-j-T^y-y. 1, 8-by (/3-xb 0 f*7°ob> 
f-*)-4, 5 -f-X (yS-xf^TnbV^^y^ 

-3, 6-sy^r*yyy. i, 8-fx(/3-x 

b°f*7nb>ft) -4, 4 -fX (y3-Xb°^*y 
ot;W^)-3, 6-yf7*y^y, 1, 8 
-fx (^-xt°f*7nt°;l/f*) -2, 5 -fx 
(j8-xtf*7ni;;Pf^f;P) - 3, 

*yyy. i, 8-fx (/3-xbft7nbW) 

-2, 4, 5-HJX (/3-xb°f*7nb°^f*yf 

no -3, 6-yf7*yyy, l, i, i-hyx 

[ {2 - (/3-xb°f*7nb7W) x^;K f**y 
- 2- (/3-xt°ft7ot7W) xyy. 

1,1,2, 2-fb7^ [ { 2 - (/3-xb-M-T 
nW*) x^/P} ^*y^k] -2 - (/3-xbf 
*7nt;W) xyy#^|i«ffiffiK^-xb^*y 

[0 0 2 6 ] 1, 3-fX (j9-xtf*7oe;Pf 
*) y?n\^fy, 1, 4 -fx (/3-xb 5 f*7n 

bvt^*) y^n^fy, i, 3 -fx (/3-xbf 
*7°ub 0 ;i^^*y^;k) ^yyo^^^y. l, 4-fx 
(^-xb°f*7nb7l/f*yf/k ^yu^^fy. 
2, 5 -fx (/3-xb°f*7nb 0 ;l/f*yf;H - 
l, 4-yf7y, ^S«IiIS^y5-xf^*7°nf 
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[00 27] 1 , 3 -t"X ( y3 -Xb 0 f-;t7°nb7l^ 
0-f>\ 1, 4 -fx (j3-x.ef-3j-Tne;i^- 

t) l, 3 -fx ds-xewow 

^yf^) ^y-tfy. l, 4 -fx ds-xtf^rn 
\?)V^*x^)V) fx- [4- (/3-xtf 

^TobVH^) 7xX>l-] -y^>\ 2, 2-fX- 
[4- (/S-xtWntVlf*) 7x— /!-] -To 

;\°>\ -xb^rnb^h^fc^Sr* 

[0028] 3^6^{± ( 5 ) ^T"^$ixSx^^rn 

[00 29] 
Ut9] 

O 

CHjCH-CH^- W 

[0030] *»HHWRJtE«M^. KJKSflfcfc&^t 

9 LSr^ 6 T y^E xr L Jn*iWWat=jffiK £ KIE 
[0031] 

[0032] fflllcoWfii'ffiiSKSiOTwTfffi^ J; 0 if« 

Lfc. 

cOfefflSEflltlBimtHSWtft^Y I «<7)H (AYI)T' 
SlLfc. 

Y It : 5 S)V?-&m\C R - 2 0 0 £ fflUTSJJS L 

fco 

s^-Tfa; : xtx/i7 ^ vibsm. mm. uvitmaw* 

tTSDSa^-f -& . 
[0033] HjSfeM 1 

ilBEfK JWPWfcto*.*: 1 0 0 0ml H-?P77X3t 
7K1 0 Om U f-5j"S»4 0 . 7 g { 0 . 5 3t;l) 
2-?PD7ne^yl5 7. 9g (0. 5 3t;l) £ 
fP 0 "5 , SS#H^TT'RlSt5l*lia£ 2 0 XJfcft-feS: 

fX- (yS-X^^Tnf;^) i/X/l-7-f h'4 
7 . 2 g ( 0 . 2 6^/1) £ 1 B#p B 1*HtTffiTLffiT» 



Tf£i4iflJK£«*>=5r#'£> 2B#P^Jj!cLfc 0 3RflWT«(c 
yfvlxf-/l^rh>"2 0 0ml JP*iH*PfS3£ 
t LT2 8%T> ; £-T7j<^3 2. 2g (0. 53^ 

fil^**fc£#&3BSHB^Lfc. $JJ&&Tf*ii3 0 

1 . 3 3 K P a COMET 3 0 °C£D&KMT*S«£ L , 
©£&fcfx (/3-xtWn&l) ^'X/Utm h<7) 
ffltt*»fc. »6*ufcxt*/l^ -f Kft^ft3 0 gt» 
^tCh'JX^TSVO. 1 5 g tUVPRJR^iJt LT 

O^^V-7"58 3j (i&ft^ 0. 3 

2 Ol^BI^-jKyT-^Kilt^ttWIIettSPI 
^fc . W^ftM.^^Sft^^ 1 I/ZtfLTz . 

[0034] mmm2 

mmm 1 m t y ? x a tRa^tta**?, ja*^H*RS3£ 

t LT 2 5 %Ki7y ; ext>A;KM 112. 1 g 

IKr)H«ttK»|l** 3i 1 fc^ L fc . 
[00 3 5 ] 5lt£#lJ3 

fc LT 1 5 %SKffiT> ; &XT7A7KvgM3 0 7 g ( 0 . 

ft o . mmm 1 fc r t*^«ttrfcT» ^fctmst^w 

[00 36] Jtttffl 1 
ilftth JW¥M*«ifcl 0 0 0ml IOP7 573C 
^-^JSIR4 0. 7g (0. 5 3^1) t9 8%Sl5. 
1 g ( 0 . 0 5W) £tt9HX9 . SSSWFCRJE 

38rtii*2 0x:fc:«fe!Cr**6. fx (js-x^^rn 

bVP) >?X^7^ h'4 7 . 2g(0. 2 6^71^)^19$ 

mfri-rzmr LmrmTtmmzz&tttf t> 2 «hsb% 

J&Lfce »Rg;l*Tf^C f/lxy2 0 Om 1 Srfta^. * 
SHS»t LT 1 0 Stfartty— ^*»»2 0 g ( 0 . 0 5 

MHil**«fc$r#6 3B#ra»«Lfc„ »l«*ITf*«43 
O^ltfffif*, ^WBfc*MHBHW*4MKLfc. iMKLfc 
fl-««^7Kaf*. ^BaTh'Ja.^AKT^KLfc. t#^> 
tLfc^HH?- 1 . 3 3 K P aOMJ±T3 0°C£7)?aKtT 

x;h7 h coffl#:£f#fc 0 *§<5,*tfcxt x;U7 h'-fL^- 
ft30gtW:h'Jxf/17SyO. 15gtUVP^ 
rat LT rysM *y-y 5 8 3 j (^ISia^S) 0 . 
3gS:ii^rL, ^xX^-^h^aAf^. ffifecom^ 

f-y"cimm-&L. n^Kfzm^ 5 5 'jwkhl 

fc«fll^ 2 Ol§H<?5*-sK^T-^ai8iWc*»(«f«tt* 
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[0 0 3 7] Jt«M2 
mt LT 1 0%7Klg-f^U^A2 8 g (0. 0 5t/l/) 

[0 0 38] HMM3 



Mt LXA<.mitti)V^M.3 . 7g (0. 0 5^) J 

ZUlliZ^Lfz* 
[0039] 

[i^i] 









YI-1 


YI-2 


AYI 






32.2 


7.5 


11.5 


4.0 




259*(NH 4 ) 2 C0 3 


112.1 


1.1 


11.4 


4.3 




159*NH 4 HG0 3 


307 


7.8 


11.6 


3.8 


»n 


lO^&NaOH 


20 


9 


15 


6.5 




10%KOH 


28 


9.2 


15.2 


6.0 




Ua(OH) 2 


37 


9.5 


15.4 


6.1 



Y I -1 : BfittlrCmMfeffl 

yi-2 : wsimmmm&m 
ayi : mm<m£mmf£co&mg: 

[0040] 



7ny h^— 

(iimmm m bs* (72>im8# /n» at- 



